Platelet CD154 potentiates interferon-alpha secretion by plasmacytoid dendritic cells in systemic lupus erythematosus.
Systemic lupus erythematosus (SLE) is a systemic inflammatory autoimmune disease characterized by the involvement of multiple organs and an immune response against nuclear components. Although its pathogenesis remains poorly understood, type I interferon (IFN) and CD40 ligand (CD154) are known to contribute. Because platelets are involved in inflammatory processes and represent a major reservoir of CD154, we hypothesized that they participate in SLE pathogenesis. Here, we have shown that in SLE patients, platelets were activated by circulating immune complexes composed of autoantibodies bound to self-antigens through an Fc-gamma receptor IIa (CD32)-dependent mechanism. Further, platelet activation correlated with severity of the disease and activated platelets formed aggregates with antigen-presenting cells, including monocytes and plasmacytoid dendritic cells. In vitro, activated platelets enhanced IFN-alpha secretion by immune complex-stimulated plasmacytoid dendritic cells through a CD154-CD40 interaction. Finally, in lupus-prone mice, depletion of platelets or administration of the P2Y(12) receptor antagonist (clopidogrel) improved all measures of disease and overall survival; transfusion of activated platelets worsened the disease course. Together, these data identify platelet activation as an important contributor to SLE pathogenesis and suggest that this process and its sequelae may provide a new therapeutic target.